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(54) Specimen collection assembly with cap 

(57) The present invention is a collection assembly 
(10) comprising a container (12), a cap assembly (14) 
removably and sealably secured to the container (12) 
whereby access to the interior of the container (12) can 
be made with a piercing element without removing the 
cap assembly (14) from the container. The cap assem- 
bly includes a cap body (30) and a membrane like sep- 
tum (32) supported by the cap body (30). The septum 
(32) provides for a pierceable element to have access to 
the interior of the container. The membrane is a thenno- 
plastic elastomer and is self-sealing upon removal of 
the piercing element. 
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Description 

BACKGROUND OF THE INVENITON 

1. Field of the Invention 

[0001] The present invention relates to a collection 
assembly and more particularly to a microcollection 
container and cap assembly suitable for collecting small 
quantities of a specimen such as blood from a patient, 
that provides access to the interior of the container with- 
out the need for removing the cap from the assembly 
and for maintaining a specimen in secure fashion for 
subsequent testing. 

2. Description of Related Art 

[0002] Analytical instrumentation has made it pos- 
sible to carry out a variety of hemological diagnostic 
procedures on very small quantities of blood. The blood 
may be collected from a small puncture placed in a 
patient's finger or ear lobe. The blood is collected in a 
microcollection container. Once the small quantities of 
blood are collected, the container is sealably covered by 
a cap. 

[0003] !n order for a laboratory technician to con- 
duct tests on the blood sample which is collected in the 
container, the cap must be removed from the container 
so as to provide access to the blood sample. In the alter- 
native, the entire contents of the container may be 
transferred from the container to an instrument compat- 
ible sample holder in order for laboratory analysis to 
take place. 

[0004] Therefore, there is a need for a microcollec- 
tion container that is (i) compatible with instruments for 
laboratory analysis whereby the specimen does not 
have to be transferred out of the container for analysis to 
be conducted; (ii) provides a resealable portion for easy 
access into the container by a needle or probe that also 
prevents specimen leakage out of the container; (iii) 
maintains a specimen in secure fashion; and (iv) pre- 
vents contamination to the specimen and to the user. 

SUMMARY OF THE INVENTION 

[0005] The present invention is a collection assem- 
bly comprising a container and a cap. 
[0006] The container includes an open end, a 
closed end and a cylindrical wall therebetween which 
preferably comprises the interior of the container for 
accommodating the specimen. 
[0007] Desirably, the cap comprises a cap body 
removably sealably secured to the open end of the con- 
tainer. The cap body supports a membrane for providing 
reseable access to the interior of the container. The 
membrane is formed of a material which is capable of 
being pierced and reseaied on a repetitive basis with a 
needle or instrument probe. Most preferably, the mem- 



brane is formed of a thermoplastic elastomer. Such 
themnoplastic elastomers include isoprene propylene, 
such as MONOPRENE (a trademark of QST, Inc.) sold 
by QST, Inc., St. Albans, Vermont. 

5 [0008] Preferably, the membrane is disc-shaped 
having a concave surface facing away from the con- 
tainer interior which assists in reseating of the mem- 
brane. The themnoplastic elastomer allows for the 
resealing of the pierced membrane in a manner which 

10 prevents specimen leakage therethrough even when 
the collection assembly is held in an inverted position. 
[0009] Preferably, the cap body Includes a top por- 
tion, a bottom portion, a cylindrical sidewall extending 
from the top portion to the bottom portion having an 

15 inner surface and an outer surface, an access passage- 
way at the top portion and a membrane supported 
across the passageway. 

[001 0] The cap body may further include a depend- 
ing annular skirt extending into the interior of the con- 

20 tainer from the top portion and defining an annular 
region with the cylindrical sidewall. The open end of the 
container is accommodated within the annular region. 
The depending skirt includes an access passageway, 
with the membrane being supported across the pas- 

25 sageway. 

[0011] Preferably, the membrane and the cap body 
may be co-injection molded or insert molded. 
[001 2] An advantage of the present i nvention is that 
it facilitates direct access to a sample for diagnostic 
30 instrumentation systems and enables microcollection 
tube compatability with diagnostic instrumentation by 
providing features such as pierceability and self-reseal- 
ing of the cap. 

[001 3] Still another advantage of the present inven- 
35 tion is that the self-sealing pierceable cap pemiits mix- 
ing of the specimen in the container without transferring 
the specimen to another container and providing for 
direct access to the specimen via the self-sealing 
pierceable cap by diagnostic instrumentation. 
40 [0014] Most notably, is that the present invention 
permits a specimen to be accessed through the top of 
the cap without removing the cap from the container, 
thereby providing minimal exposure of the specimen to 
the user. 

45 [0015] In addition, the present invention permits the 
assembly to be directly used on instrumentation similar 
to that used for evacuated collection assemblies. 
[0016] Advantages of the membrane of the present 
invention include that: (i) it can be pierced and reseaied 

so many times; (ii) it requires less than 2 lb. force for a 
piercing element to pierce it; and (iii) the concave shape 
aids in the ability of the membrane to seal properly after 
the piercing element is removed. 

55 
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DESCRIPTION OF THE DRAWINGS 
[0017] 

FIG. 1 is a front plan view of the collection assennbly 
of the present invention. 

FIG. 2 is a perspective view of the collection assem- 
bly of FIG. 1 illustrating the container, the cap and 
the membrane. 

FIG. 3 is a cross sectional view of the collection 
assembly of FIG. 1. 

FIG. 4 is a side elevational view, partially In section 
of the collection assembly of FIG. 3. 

FIG. 5 illustrates the collection assembly of FIG. 4, 
with a probe extending thereinto. 

DETAILED DESCRIPTION 

[0018] Refemng to the drawings in which like refer- 
ence characters refer to like parts throughout the sev- 
eral views thereof, FIGS. 1-3 illustrate the collection 
assembly 10 of the present invention. 
[001 9] Collection assembly 1 0 includes a container 
12 and a cap assembly 14. Cap assembly 14 may be 
removably secured to the container. 
[0020] Container 12 is an elongate member having 
an open upper end 16, a lower end 18 including a 
rounded closed bottom 19 and a cylindrteal wall 20 
extending therebetween. The cylindrical wall 20 defines 
an interior 17 internally thereof for accommodating a 
specimen such as a blood specimen. The cylindrical 
wall 20 extends beyond the rounded closed bottom 19 
to form an annular extension 22 which pemnits container 
12 to stand upright on a flat surface. 
[0021] As shown in FIG. 2, open upper end 16 of 
container 12 includes a beveled distal rim 24 for facilitat- 
ing collection of a blood sample. The upper end 16 of 
tube 12 further includes a radially outwardly extending 
cap seating flange 26 which provides for the removable 
sealable attachment of cap assembly 14 on upper end 
18 of container 12. Once a specimen, such as blood is 
collected in Interior 17 of the container, the container 
may be sealingly closed by cap assembly 14. 
[0022] Refen'ing to FIG. 4, cap assembly 14 
includes a cap body 30 and a sealable septum 32 sup- 
ported by cap body 30. Cap body 30 is preferably an 
integrally formed molded plastic member generally in 
the shape of an inverted cup. The cap includes a flat 
upper surface 34, an opposed open lower surface 36 
and a cylindrical sidewall 38 extending therebetween. 
The distal end of cylindrical sidewall 38 adjacent open 
lower surface 36 defines an annular groove 39 for 
accommodating cap seating flange 26 of the container. 
Cylindrical side wall 38 includes a plurality of inwardly 



directed protrusions 40 which engage an exterior sur- 
face of cylindrical wall 20 of the container about open 
upper end 16 to provide sealed engagement between 
cap body 30 and container 12. 

5 [0023] Cap body 30 further includes a centrally 
located depending annular skirt 42 extending from flat 
upper surface 34. Annular skirt 42 and cylindrical side 
wall 38 form an open ended annular recess 43 therebe- 
tween for accommodating upper end 1 6 of container 12. 

10 Annular skirt 42 includes an open upper extent 44, an 
opposed open lower extent 46 extending into interior 17 
of the container and a central passageway 45 therebe- 
tween which provides access through cap body 30 and 
into interior 17 of container 12. Lower extent 46 of annu- 

75 lar skirt 42 includes an outwardly directed annular rib 48 
whteh is engageable with an inner surface of cylindrical 
wall 20 adjacent open upper end 16 of container 12 to 
facilitate sealing of cap body 30 with container 12. 
[0024] Cap body 30 further supports septum 32 at 

20 the lower extent 46 of annular skirt 42. Septum 32 is a 
disc-like membrane fomied of a thermoplastic elas- 
tomer. As shown in FIG. 4, septum 32 includes a planar 
portion 50 and an upwardly extending annular ridge 52. 
Annular ridge 52 has a diameter which allows it to be 

25 force fitted within open lower extent 46 of annular skirt 
42 and retained in sealed engagement. Planar portion 
50 of septum 32 faces towards the interior of container 
12. Annular ridge 52 defines a concave surface 53 in 
opposition to planar portion 50. Septum 32 defines a 

30 centrally located portion 54 having a thickness of about 
.028 inches. Portion 54 allows the septum to be easily 
pierced by a cannula or probe used to extract a liquid 
sample from interior 17 of container 12 with about 2 
pounds of force, 

35 [0025] In use, a liquid sample is collected in con- 
tainer 12 and then cap assembly 14 is sealably secured 
to the open upper end of the container. 
[0026] As shown in FIG 5, a sample probe or can- 
nula 60 may be inserted into container 12 by inserting 

40 cannula 60 through passageway 45 of cap body 30. The 
distal tip 62 of cannula 60 may then pierce through sep- 
tum 32 at portion 54. Since the material of septum 32 is 
a soft thermoplastic elastomer, septum 32 is easily 
pierced by low insertion forces. Therefore, for a rela- 

45 tively wide Instrument probe having a diameter of about 
.0625 inches, portion 54 of septum 32 may be pierced 
by a force of less than 2 pounds. 
[0027] Insertion of cannula 60 continues until it 
reaches the sample in interior 17 of container 12 and 

50 then collects a portion of the sample. Cannula 60 is then 
removed by withdrawing it back through passageway 
. 45. Upon withdrawing cannula 60 from septum 32, the 
thermoplastic elastomer septum self-seals. In addition, 
concave surface 50 facing in opposition thereto helps 

55 reseal a hole placed in septum 32 by cannula 60. The 
septum shape defines a concave surface in the direc- 
tion of cannula withdrawal. The compressive forces 
exerted by such a shape assist in resealing of any hole 
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placed in septum 32 as cannula 60 is withdrawn from 
the container. Thus, the particular configuration of sep- 
tum 32 as well as the material from which it is formed 
permits the septum to reseal after multiple puncture 
sites have been placed therein. The liquid sample in 5 
container 12 can therefore be repeatedly sampled with 
the septum self-sealing upon each sample extraction. 
[0028] The collection assembly of the invention may 
be made of a molded thermoplastic material so that the 
specimen collected may be readily viewed. Representa- 10 
tive materials include, for example, polyethylene, poly- 
propylene and polyvinyl chloride. The collection 
container may incorporate a hydrophilic material or a sil- 
icon, or a texture may be applied to the internal surface 
thereof for enhancing the flow and mixing of blood intro- is 
duced into the container 

[0029] Although it is within the purview of the inven- 
tion to provide caps which are colored to defined spe- 
cific forms of fluid collection containers containing 
materials for one reason or another or for defining the 20 
kind of examination to be conducted on the specimen 
collected, transparent caps may be provided Also, it 
should be noted that the dimensions of the container 
are such as to provide space for labeling which may be 
important for identifying the collected specimens. 25 

Claims 

1. A specimen collection assembly comprising: 

30 

an elongate specimen collection tube having 
an open end, a closed end and a cylindrical 
wall therebetween defining a tube interior for 
accommodating said specimen; and; 
a cap assembly having a cap body removably 35 
sealabty secured to said open end of said tube, 
said cap body supporting a membrane for pro- 
viding therethrough pierceabte probe access to 
said tube interior, said membrane being formed 
of a thermoplastic elastomer and being self- 40 
sealing upon probe removal. 

2. The specimen collection assembly of Claim 1, 
wherein said membrane is disc-shaped having a 

flat surface, an opposed concave surface facing 45 
away from said tube interior and is sealingly sup- 
ported by said cap body. 

3. The specimen collection assembly of Claim 2, 
wherein said cap body comprises an upper surface, so 
an opposed lowersurface and a cylindrical side wall 
therebetween, said cylindrical side wall being seal- 
ably engageable with said open upper end of said 
tube. 

55 

4. The specimen collection assembly of Claim 3, 
wherein said cap body further comprises a depend- 
ing annular sl<irt extending from said upper surface 
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of said cap body, said cylindrical side wall and said 
annular skirt defining an annular region therebe- 
tween for accommodating said open end of said 
tube, said annular skirt defining an access pas- 
sageway through said cap body and said mem- 
brane being supported within said access 
passageway. 

5. The specimen collection assembly of Claim 4, 
wherein said annular skirt comprises an elongate 
cylindrical skirt wall having an upper end and a 
lower end with said passageway being defined ther- 
ebetween, said lower end of said skirt wall extend- 
ing into said tube interior and said membrane being 
sealingly supported across said lower end of said 
skirt wall. 

6. A cap assembly for sealably covering an open 
ended specimen collection container comprising: 

a cap body being fomried of rigid material for 
removable securement over said open end of 
said container: and 

a pierceable septum supported by said cap 
body for providing probe pierceable access to 
said container through said cap, said piercea- 
ble septum being fonned of a thermoplastic 
eiastomeric membrane capable of self-sealing 
upon probe removal. 

7. The cap assembly of Claim 6, wherein said cap 
body defines a probe passageway therethrough, 
said septum is supported across said passageway 
and is a disc-like member having one concave sur- 
face for facilitating said self sealing. 

8. The cap assembly of Claim 6, wherein said cap 
body comprises an upper surface, an opposed 
lower surface and a cylindrical sidewall therebe- 
tween. 

9. The cap assembly of Claim 8, wherein said cap 
body further comprises a depending annular skirt 
extending from said upper surface of said cap body, 
said cylindrical sidewall and said annular skirt defin- 
ing an annular region therebetween, and said annu- 
lar skirt defining an access passageway through 
said cap body and said membrane being supported 
within said access passageway. 

10. The cap assembly of Claim 9, wherein said annular 
skirt comprises an elongate cylindrical skirt wall 
having an upper end and a lower end with said pas- 
sageway being defined therebetween, and said 
membrane being sealingly supported across said 
lower end of said skirt wall. 
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FIG.3 
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(57) The present invention is a collection assembly 
(10) comprising a container (12), a cap assembly (14) 
removably and sealably secured to the container (12) 
whereby access to the interior of the container (12) can 
be made with a piercing element without removing the 
cap assembly (14) from the container The cap assem- 
bly includes a cap body (30) and a membrane like sep- 
tum (32) supported by the cap body (30). The septum 
(32) provides for a pierceable element to have access 
to the interior of the container. The membrane is a ther- 
moplastic elastomer and Is self-sealing upon removal of 
the piercing element. 




nG.3 



Printed by Jouve. 75001 PARIS (FR) 



EP 1 066 882 A3 




EuropMH Pattnt 
Offico 



EUROPEAN SEARCH REPORT 



EP 00 11 3636 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CitaOon of docuniBnt wHh findlcaUon, where appropriate, 
of relevant passages 



Relevant 
todalm 



CLASSIFICATION OP THE 
APPLCATIOW (IwtClT) 



US 5 738 233 A (BURNS JAMES A) 
14 April 1998 (1998-04-14) 

* column 2, line 62 - column 6, line 54; 
figures 1-12 * 

US 4 204 606 A (NICHELI ANTOINE) 
27 May 1980 (1980-05-27) 

* column 1, line 20 - column 1, line 24 * 

* column 3 - column 5; figure 3 * 

US 5 247 015 A (BAYAN GHAUAMEDIN) 
21 September 1993 (1993-09-21) 

* column 1, line 20 - column 1, line 50 * 

* column 2 - column 3 * 

EP 0 445 707 A (6REINER & SOEHNE C A) 
11 September 1991 (1991-09-11) 

* column 4, line 50 - column 6, line 51; 
figure 1 * 



1-10 



1-8 



1-8 



1-10 



B01L3/14 



TECHNICAL FIELDS 
SEARCHED pRLCl.T) 



BOIL 



The present search report has been drawn up for all claims 



THE HAGUE 



DoM Of oompMlon ol the soarch 

5 December 2001 



Exanwwr 

Runser» C 



CATEGORY OF CTfED DOCUMENTS 

X : partlciitafty febvani Vtycan alone 

V : partlculaity Mifvaniloombliwtf wfeti aiwlher 

documsnl ol the BMie category 
A . locnnoiooKai HCR^wma 
O : non-witHm dtoclotun 
P : IntennodtatB docimnl 



T : Ibeory or pmciple undsilyingthe invenllofi 
E : atifter patent document Iwl puMWied on. or 

alterlheHOngdaie 
D : doGumsft dted in the appicallon 
L : document cited lor olher noaons 



a : member of ma same patanl tamliy. oonesponding 
document 



2 



EP 1 066 882 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 11 3636 



This stftnex Ists me pamni famOy members relating to the patent documents cited In the above-mentioned European search report 
The members are as contained m the European Patent Office EDP file on 

The European Patent Office is in no way Bable for these partlcularB wNch are merely gh/en for the purpose of information. 

05-12-2001 



Patent document 
dted in search report 



Publication 
date 



Patent family 
n>ember(8) 



Publication 
data 



US 5738233 


A 




lie 


5494170 


A 










US 


5632396 


A 


27-05-1997 








us 


5699923 


A 


23-12-1997 








lie 


5779074 


A 


1 A^^^7-m^ qqh 
14 u/— lysjo 








CA 


2121564 


Al 










Dt 


69403859 


Dl 


t«|— U/— 1^5^/ 








DE 


69403859 


T2 


1 J— 11 — l»y/ 








EP 


0623523 


Al 


U5f— 11— lyy*! 








ES 


2105516 


T3 


1 1 ri— 1 QQT 

io-iu-iyy/ 








JP 


2606682 


B2 


t\7 <\ti 1 Qft7 
UZ-UD-iyy/ 








ID 
JP 


7051253 


A 


9Q_r)9— 1 OQC 

CO— U£-lVf!II> 


us 4204606 


A 


27-05-1980 


CH 


603168 AS 


iD-uo ly /o 








DE 


2611821 


Al 


^f^— r^Q_1 Q7/\ 








PR 


2304539 


Al 


i^-iu-iy/o 








Go 


1545292 


A 


1 AI^.1 Q70 

lu— UO— ly /y 








oE 


420261 


B 


9Q^O— 1 QQ1 








Ob 


7603300 A 


CC^y LyfO 








SE 


438957 B 


28-05-1985 








US 


4066067 A 


03-01-1978 


US 5247015 


A 


21-09-1993 


us 


4975308 A 


04-12-1990 








CA 


2006580 Al 


22-06-1990 


EP 0445707 


A 


11-09-1991 


AT 


401341 


B 


26-08-1996 








AT 


57490 


A 


15-01-1996 








AT 


126097 


T 


15-08-1995 








AU 


646241 


62 


17-02-1994 








AU 


7267691 


A 


12-09-1991 








DE 


4103459 


Al 


12-09-1991 








DE 


59106176 


Dl 


14-09-1995 








DK 


445707 


T3 


11-12-1995 








EP 


0445707 


A2 


11-09-1991 








ES 


2077702 


T3 


01-12-1995 








GR 


3017905 


T3 


31-01-1996 








HK 


30697 


A 


21-03-1997 








JP 


3064444 


B2 


12-07-2000 








JP 


4215961 


A 


06-08-1992 








RU 


2037456 


CI 


19-06-1995 








US 


5294011 


A 


15-03-1994 



§ For more detaas about this annex : see Official Journal of the European Patent Offloe, No. t2/82 



3 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 



FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS . 



IliKLINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





